Only a limited number of spiro compounds has been reported in which both components have a phosphazene or phosphazenelike skeleton. The first member of this class, viz. NP[(NPCl2)2NCH3](NPCl2)2 ( Fig. l.A) , was prepared by Lehr [2] by means of a Kirsanov conversion of (NPC12)2NP(NH2)2 into (NPC12)2NP(NPC13)2, followed by a ring closure reaction using [(CH3)3Si]2NCH3. Two other routes have been described by Schmidpeter and Eiletz, in which [N(PPh2NH2)2] + Cl-and PC13 [3] or [NPR2 1 C1PR2 2 C1] + CL and (NPPh2)2NP(NH2)2 [4] are used as starting materials. Both routes lead to spiro compounds of the general formula NP[NPR2 1 NHPR2 2 N](NPPh2)2 ( In this paper we deal with the preparation of two spiro compounds derived from the ring system NPCl2(NSOPh)2; the synthetic details, analogous to the method of Lehr, are given. The high field 31 P resonance of both the phosphazenyl-substituted * Reprint requests to Dr. J. C. van de Grampel. 0340-5087/83/0100-7/$ 01.00/0 phosphorus and the spiro phosphorus is correlated with the presence of electron-rich phosphazene NP bonds.
Experimental
All experiments were carried out in a dry nitrogen atmosphere. Solvents were purified and dried by conventional methods. NH3 gas was dried by KOH pellets. The starting materials [(CH3)3Si]2NCH3 and NPCl2(NSOPh)2 (eis and trans isomer) were prepared according to the literature [5, 6] . The separation of the eis and trans isomers of NPCl2(NSOPh)2 was achieved by repeated crystallization from ether; m. p. as-NPCl2(NSOPh)2112-114 °C (compare transNPCl2(NSOPh)2 m.p. 124.5-126 °C [6] ). The NMR spectra were recorded on a Varian XL-100 FT spectrometer at 40.5 MHz ( 31 P) and at 100.1 MHz (iH) using 85% H3PO4 and TMS as standards. The 2 H resonance line of the solvent was used for field frequency lock. Mass spectra were obtained on an AEI Ms9 spectrometer at 70 eV, with an accelerating voltage equal to 8 kV.
eis-and trans-NP(NH2)2(NSOPh)2 (1 and 2)
At -17 °C gas NH3 was bubbled for 1 h through a solution of 7.5 mmole of eis-orfmns-NPCl2(NSOPh)2 in 150 ml of ether. A white precipitate appeared immediately. After stirring at room temperature for 1 h, the solution was filtered. The remaining solid was washed with water and dried thoroughly. As may be seen from the Experimental Part the preparation of the intermediates 1, 2 and 3, 4 can be accomplished in high yields under mild conditions. Whereas the NH2 precursors are airstable compounds, the NPCI3 derivatives are, as expected, extremely moisture-sensitive. Of the two spiro systems the eis form 5 (Fig. 2) decomposes in polar solvents and is only very slight soluble in weakly polar or apolar solvents and therefore no reliable NMR data are available. 
eis-and trans-NP[(NPCl2)2NCH3J (NSOPh)2 (5 and 6)
A solution of 2.5 mmole of [(CH3)3Si]2NCH3 in 10 ml of benzene was added dropwise to a stirred solution of 2.5 mmole eis-or <rarcs-NP(NPCl3)2(NSOPh)2 in 70 ml of benzene at 55 °C. Stirring was continued for 3 h at that temperature. The white precipitate was filtered off and washed with benzene and ether (as-compound) or recrystallized from acetonitrile (Jrcms-compound). Table I summarizes the NMR data of all compounds with the exception of those of 5. The mutual eis position of the phenyl groups causes an inequivalence of the phosphorus-bonded ligands as is reflected by the difference in 31 P NMR spectra of 3 (ABX type) and 4 (AB2 type). The 31 P values as well as the coupling constants agree reasonably with those found for the analogous compound (NPC12)2NP(NPC13)2 [7, 8] . The same applies when comparing the NMR data of the spiro compounds 6 and of NP[(NPCl2)2NCH3](NPCl2)2 [2] .
cis-NP[(
On substituting a chlorine atom by a trichlorophosphazenyl group a large upfield shift (29-30 ppm) is observed for the phosphorus centre concerned. This effect is not only restricted to the trichlorophosphazenyl derivatives. For instance, triphenylphosphazenyl-substituted phosphorus atoms also display a high field resonance, as observed for compounds (NPCl2)2NPY(NPPh3) (Y is an organic or inorganic residue) [9] and for compounds NPCl(NPPh3)(NSOX)2 (X = F, Cl, Ph) [10] , All molecular structures of the compounds (NPCl2)2NPY(NPPh3), as far as determined, exhibit in the unit P(ring)-N-PPh3 short NP bonds with a phosphazene character [11, 12] . This can be represented by a resonance structure = P e (Y)=N®=PPh3 which implies an electron release towards the ring. The relatively large PNP angle (mean value 135°) fits in with this picture. The enhancement of the negative charge on the ring phosphorus might explain its high field resonance in the 31 P NMR spectrum. This reasoning corresponds with the observation of Schmidpeter that in PN4 compounds the 31 P signal shifts towards higher field with increasing s-character of the hybridization at nitrogen [13] .
A common feature of the spiro compounds mentioned in this paper is the central phosphorus atom bearing four nitrogen atoms. An X-ray study has demonstrated that in NP[NPPh2NHPPh2N](NPPh2)2 three of the NP (central) bonds have phosphazene character with a mean bond length of 1.61 Ä [14] . Although up to now structural data for the compounds NP[(NPC12)2NCH3](NPC12)2 and NP[(NPCl2)2NCH3](NSOPh)2 are lacking, it is reasonable to assume that the phosphorus atom in the PN4 moiety is engaged in short NP bonds causing its high field resonance.
